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ABSTRACT
We announce the discovery of two planetary companions orbiting around the low mass stars Ross 1020 (GJ 3779, M4.0V) and
LP 819-052 (GJ 1265, M4.5V). The discovery is based on the analysis of CARMENES radial velocity observations in the visual
channel as part of its survey for exoplanets around M dwarfs. In the case of GJ 1265, CARMENES observations were complemented
with publicly available Doppler measurements from HARPS. The datasets reveal one planetary companion for each star that share
very similar properties: minimum masses of 8.0 ± 0.5 M⊕ and 7.4 ± 0.5 M⊕ in low-eccentricity orbits with periods of 3.023 ± 0.001 d
and 3.651 ± 0.001 d for GJ 3779 b and GJ 1265 b, respectively. The periodic signals around three days found in the radial velocity
data have no counterpart in any spectral activity indicator. Besides, we collected available photometric data for the two host stars,
which confirm that the additional Doppler variations found at periods around 95 d can be attributed to the rotation of the stars. The
addition of these planets in a mass-period diagram of known planets around M dwarfs suggests a bimodal distribution with a lack of
short-period low-mass planets in the range of 2–5 M⊕. It also indicates that super-Earths (> 5 M⊕) currently detected by radial velocity
and transit techniques around M stars are usually found in systems dominated by a single planet.
Key words. techniques: radial velocities – stars: late-type – stars: low-mass – planetary systems
1. Introduction
The search for exoplanets has become a prominent research field
in the past twenty years, particularly the detection of rocky plan-
ets in the habitable zones of their parent stars. The radial veloc-
ity (RV) technique has been successfully applied to detect such
companions around M dwarfs given the relatively low mass of
these stars (Marcy et al. 1998; Rivera et al. 2005; Udry et al.
2007; Bonfils et al. 2013; Anglada-Escudé et al. 2016). M stars
account for three quarters of all stars known within 10 pc of our
Solar System (Henry et al. 2016) and show an occurrence rate
in average of more than two planets per host star (Dressing &
Charbonneau 2015; Gaidos et al. 2016).
Despite their high potential for finding rocky planets, M
dwarfs pose various observational difficulties. On the one hand,
low-mass stars emit more flux in the near-infrared than in the op-
tical. On the other hand, chromospheric variability and activity
cycles may produce changes in the spectral line profiles, which
mimic a Doppler shift. These periodic variations induce signals
in the RV data that could be wrongly interpreted as of planetary
origin (e.g. Queloz et al. 2001; Robertson et al. 2014; Sarkis et al.
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Table 1. Stellar parameters for GJ 3779 and GJ 1265
.
Parameter GJ 3779 GJ 1265 Ref.a
Main identifiers and coordinates
Name Ross 1020 LP 819-052
Karmn J13229+244 J22137-176
α 13:22:56.74 22:13:42.78 2MASS
δ +24:28:03.4 -17:41:08.2 2MASS
Spectral type and magnitudes
SpT M4.0 V M4.5 V PMSU
G [mag] 11.6266 ± 0.0008 12.0807 ± 0.0006 Gaia DR2
J [mag] 8.728 ± 0.02 8.955 ± 0.03 2MASS
Kinematics
d [pc] 13.748 ± 0.011 10.255 ± 0.007 Gaia DR2
µα cos δ [mas yr−1] −615.95 ± 0.13 856.89 ± 0.12 Gaia DR2
µδ [mas yr−1] −865.13 ± 0.10 −306.30 ± 0.11 Gaia DR2
Vr [km s−1] −19.361 −24.297 Rei18
Photospheric parameters
Teff [K] 3324 ± 51 3236 ± 51 This workb
log g 5.05 ± 0.07 5.09 ± 0.07 This workb
[Fe/H] 0.00 ± 0.16 −0.04 ± 0.16 This workb
Derived physical parameters
L [10−5 L] 867 ± 11 364 ± 5 This work
R [R] 0.281 ± 0.010 0.192 ± 0.007 This work
M [M] 0.27 ± 0.02 0.178 ± 0.018 This work
Stellar rotation
v sin i [km s−1] < 2.0 < 2.0 Rei18
Prot [d] 95 ± 5 > 70 This work
Notes. (a) References. 2MASS: Skrutskie et al. (2006); PMSU: Haw-
ley et al. (1996); Gaia DR2: Gaia Collaboration et al. (2018); Rei18:
Reiners et al. (2018b). (b) Estimated as in Passegger et al. (2018).
2018). Since stellar jitter can reach amplitudes of a few m s−1,
detecting low-signal companions generally requires a consid-
erable number of observations (Barnes et al. 2011). However,
since the amplitude of an activity-related signal is expected to be
wavelength-dependent, a successful program searching for exo-
planets around M dwarfs has to tackle these difficulties by ob-
serving simultaneously in the widest possible wavelength range,
especially covering the reddest optical wavelengths, and design-
ing an observing strategy that ensures numerous and steady ob-
servations covering a long timespan.
The CARMENES search for exoplanets around M dwarfs
accomplishes these requirements in its Guaranteed Time Obser-
vation (GTO) M dwarf survey, which began in January 2016
(Reiners et al. 2018b). Ross 1020 (GJ 3779) and LP 819-052
(GJ 1265) are two mid-type M dwarfs monitored as part of this
project. Their RVs indicate the presence of two super-Earths in
short-period orbits of the order of 3 d. Section 2 summarizes the
basic information of the host stars. In Section 3, the radial ve-
locity observations for each star are presented. The analysis of
the RV data is explained in Section 4, while in Section 5 we dis-
cuss the results from the Keplerian fit and the location of the two
planets in a mass-period diagram.
2. Stellar parameters
The basic information of the host stars GJ 3779 and GJ 1265
is presented in Table 1. Both targets exhibit similar properties
and their values are consistent with the literature. They are mid-
type M dwarfs that kinematically belong to the Galactic thin disc
(Cortés-Contreras 2016), with GJ 1265 being part of the young
population. Their photospheric metallicities are compatible with
solar values (Neves et al. 2014; Newton et al. 2014; Passegger
et al. 2018). They are thought to be inactive, with no emission
in Hα (Jeffers et al. 2018) and only very faint X-ray emission
for the case of GJ 1265 (Rosen et al. 2016). The photospheric
parameters of the stars were determined as in Passegger et al.
(2018) using the latest grid of PHOENIX-ACES model spectra
(Husser et al. 2013) and the method described in Passegger et al.
(2016). We determined the radii R using Stefan-Boltzmann’s
law, the spectroscopic Teff as in Passegger et al. (2018), and
the luminosities L by integrating the photometric stellar energy
distribution collected for the CARMENES targets (Caballero et
al. 2016) with the Virtual Observatory Spectral energy distribu-
tion Analyser (Bayo et al. 2008). The stellar masses were de-
rived from the linear M–R relation presented by Schweitzer et al.
(2018). These values are the same using instead empirical mass–
luminosity relations such the ones presented by Delfosse et al.
(2000) and Benedict et al. (2016). The details on the calcula-
tion of the physical parameters were described in Reiners et al.
(2018a) and will be reported in further detail by Schweitzer et al.
(2018).
The star GJ 3779 (Ross 1020, J13229+244) is a high proper
motion star classified as M4.0 V by Hawley et al. (1996). It re-
sides in the Coma Berenices constellation, located at a distance
of d = 13.748 ± 0.011 pc (Gaia Collaboration et al. 2018) with
an apparent magnitude in the J band of 8.728 mag (Skrutskie
et al. 2006). Using CARMENES data, Reiners et al. (2018b) de-
termined its absolute radial velocity to be Vr = −19.361 km s−1
and a Doppler broadening upper-limit of v sin i < 2 km s−1.
GJ 1265 (LP 819-052, J22137-176) is also a high proper mo-
tion star at a distance of d = 10.255 ± 0.007 pc (Gaia Collabora-
tion et al. 2018) in the Aquarius constellation. Its apparent mag-
nitude in the J band is 8.955 mag (Skrutskie et al. 2006), and it
is approaching the Solar System with an absolute radial velocity
of Vr = −24.297 km s−1 (Reiners et al. 2018b). The star exhibits
a luminosity in X-rays of log LX = 26.1 ± 0.2 erg s−1, measured
with the XMM-Newton observatory (Rosen et al. 2016). There-
fore, we can estimate the rotational period of the star to be of
the order of 100 d following the LX–Prot relation proposed by
Reiners et al. (2014).
3. Observations
The CARMENES instrument, installed at the 3.5 m Calar Alto
telescope at the Calar Alto Observatory in Spain, consists of a si-
multaneous dual-channel fiber-fed high-resolution spectrograph
covering a wide wavelength range from 0.52 µm to 0.96 µm
in the visual (VIS) and from 0.96 µm to 1.71 µm in the near-
infrared (NIR), with spectral resolutions of R = 94 600 and
R = 80 400, respectively (Quirrenbach et al. 2014). The per-
formance of the instrument and its ability to discover exoplan-
ets around M dwarfs using the RV technique has been already
demonstrated by Trifonov et al. (2018), Reiners et al. (2018a)
and Kaminski et al. (2018).
The survey contains 104 observations for GJ 3779 in the
VIS channel covering a timespan of 820 d, with typical ex-
posure times of 1800 s and median internal RV precision of
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Fig. 1. K2 light curve of GJ 1265. The photometric variability of the
star is longer than the 69 d baseline of the observations.
σVIS = 1.7 m s−1. In the case of GJ 1265, 87 observations were
acquired in the visible, covering a timespan of 782 d, typical
exposure times of 1800 s and median internal RV precision of
σVIS = 1.8 m s−1. The NIR median internal RV precisions are
considerably higher, σNIR = 10.4 m s−1 and σNIR = 6.7 m s−1 for
GJ 3779 and GJ 1265, respectively. As a result, we only use the
RVs from the VIS channel in our analysis.
Doppler measurements, together with several spectral in-
dicators useful to discuss the planetary hypothesis, were ob-
tained with the SERVAL program (Zechmeister et al. 2018) us-
ing high signal-to-noise templates created by co-adding all avail-
able spectra of each star. They are corrected for barycentric mo-
tion (Wright & Eastman 2014), as well as for secular accel-
eration, which is important for stars with high proper motions
(Zechmeister et al. 2009). In addition, the RVs were corrected
by means of an instrumental nightly zero-point (NZP), which
was calculated from a subset of RV-quiet stars observed each
night whose RV standard deviation is less than 10 m s−1. This
correction is described in Trifonov et al. (2018). For each spec-
trum, we also computed the cross-correlation function (CCF) us-
ing a weighted mask by co-adding the stellar observations them-
selves. Fitting a Gaussian function to the final CCF, we deter-
mined the radial velocity, FWHM, contrast, and bisector velocity
span. The methodology regarding how the CCF is computed for
our CARMENES spectra is described in Reiners et al. (2018a).
Moreover, for our southern target GJ 1265, we further in-
cluded 11 publicly available observations from HARPS (Mayor
et al. 2003) taken between July 2003 and July 2014. We used
SERVAL to derive their radial velocities and obtained a median
internal uncertainty of σHARPS = 5.6 m s−1. The individual radial
velocities for both stars are listed in Tables D.1 and D.3.
In addition to the Doppler measurements, we also collected
available photometry for both targets with the goal of determin-
ing the rotational period. We analyzed photometric time series
for GJ 3779 from The MEarth Project (Charbonneau et al. 2008;
Berta et al. 2012) from January 2009 to July 2010 in the RG715
filter. For GJ 1265 (EPIC 205913009) we employed photomet-
ric time series from the K2 space mission during its Campaign
3 (Vanderburg & Johnson 2014) from November 2014 to Febru-
ary 2015. Fig. 1 shows the photometric variability of GJ 1265.
Assuming that the signal is close to sinusoidal we derive a rota-
tional period of ∼ 95 d, which agrees with the ∼ 100 d rotational
period estimated from the X-ray luminosity presented in Sect. 2.
However, due to the mix of periodic and stochastic behaviour of
stellar variability and the fact that theK2 timespan does not cover
a full phase of such period, we can only conclude that GJ 1265
is a slowly rotating star with a period longer than 70 d.
4. Data analysis
4.1. GJ 3779 b
In Fig. 2, we show the generalized Lomb-Scargle periodograms
(GLS, Zechmeister & Kürster 2009) of different data products
obtained with SERVAL and our CCF analysis. For each panel,
we compute the theoretical false alarm probability (FAP) as de-
scribed in Zechmeister & Kürster (2009), and show the 10%,
1%, and 0.1% levels. In the CARMENES RVs (Fig. 2a) a sin-
gle relevant peak with FAP = 2.2 × 10−35 at f = 0.3307 d−1
(P = 3.023 d) is found. The next highest peak in the RVs
GLS, though above FAP = 10%, is found at f = 0.0105 d−1
(P = 95.24 d), which agrees with the periodic photometric vari-
ation found in the MEarth data (Fig. 2c). After subtraction of
the 3.023 d periodic signal in the RV GLS, no further significant
signals are found (Fig. 2b).
A strong alias1 of the signal discussed so far is found at a
frequency of 1 d−1 − f = 0.6693 d−1. A periodogram of the data
does not provide information about which of the two peaks is
the true planetary signal. However, the peak at 1 d−1 − f , i.e.
P = 1.494 d, has less power and therefore appears less likely to
be the true period. If the fitted signal is the one at P = 1.494 d, the
3.023 d peak in the RV GLS does not disappear, proving that the
P = 1.494 d signal is indeed an alias of the ∼ 3 d one. Further-
more, if we choose the true Keplerian period to be the shortest
one at ∼ 1.5 d, the goodness of the fit gets significantly worse,
changing from χ2ν = 2.6 to χ
2
ν = 5.6, and the derived eccentricity
of the orbit becomes larger, which is unlikely compared to the
period and eccentricity distributions of known exoplanets.
Taking full advantage of the spectral information provided
by SERVAL and the one contained in the CCF, we further in-
vestigate possible periodic signals related with chromospheric
activity of the host star that may have induced RV variations.
Periodograms of the chromatic index (CRX), differential line
width (dLW), and Hα index as described in Zechmeister et al.
(2018) are shown in the panels d–f of Fig. 2, while full width
half maximum (FWHM), contrast (CTR) and bisector velocity
span (BVS) from the CCF are shown in panels g–i of Fig. 2.
Only the dLW GLS shows significant peaks between 80 and
100 d, almost coincident with those found in the photometry, the
radial velocities, best-fit residuals and the CCF FWHM. We also
investigated the nature of the marginal power close to ∼ 3 d with
FAP ∼ 10% present in Fig. 2d. A significant signal in the CRX
at the RV period may indicate that the measured Doppler shifts
are dependent on wavelength, which would refute the planetary
hypothesis. However, we checked that there is no correlation in
the RV–CRX scatter plot that may call into question the nature of
the periodic signal at f = 0.3307 d−1 (see left panel of Fig. B.1 in
the Appendix). None of the other indicators show periodicity at
this frequency and, hence, we conclude that the periodic signal
at 3.023 d is due to a planetary origin and the signal at P ∼ 95 d
is related to the rotation of the star.
To obtain the orbital parameters of the planet, we fit the
RV dataset searching for the χ2 minimum using the Levenberg-
Marquardt method (Press et al. 1992) in a Keplerian scheme. The
best-fit Keplerian orbital parameters and their corresponding 1σ
uncertainties of the planet GJ 3779 b are listed in Table 2. We
1 For the sake of clarity we only show the full GLS periodogram up to
1 d−1 in the Appendix (Fig. A.1).
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Fig. 2. GLS periodograms for GJ 3779 CARMENES RVs (a) and its
residuals (b) after removing the prominent peak at f = 0.3307 d−1
(P = 3.023 d), marked in red. Panel c shows the periodogram of a
photometric campaign of MEarth data from 2010. The highest peak at
frot = 0.0105 d−1 (P = 95.2 d) associated to the star’s rotation is marked
with a solid blue line and its first harmonic (2 frot) with a dashed blue
line. Panels d–f show periodograms of the chromatic index, differential
line width, and Hα index, while panels g–i show periodograms for the
cross-correlation function full-width half-maximum, contrast, and bi-
sector velocity span. Horizontal lines show the theoretical FAP levels of
10% (short-dashed line), 1% (long-dashed line) and 0.1% (dot-dashed
line) for each panel.
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Fig. 3. CARMENES radial velocities and residuals phase-folded to
the best Keplerian fit consistent with a 3.023 d period planet around
GJ 3779.
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Fig. 4. Phase-folded light curve to the 3.023 d planet period of the
MEarth photometric data for GJ 3779. The gray shaded area marks the
expected transit duration. The central time of the expected transit is also
marked with a vertical bar.
estimated the uncertainties of the best-fit parameters using two
different approaches. First, we obtained the errors given by the
covariance matrix in the Levenberg-Marquardt algorithm itself.
Second, using the Markov Chain Monte Carlo (MCMC) sampler
emcee (Foreman-Mackey et al. 2013) and a Keplerian model
with flat priors, we can derive median and 1σ uncertainty values
from the posterior distributions. A noise term ("jitter") is mod-
eled simultaneously during the parameter optimization follow-
ing Baluev (2009). The posterior distributions from the MCMC
analysis are shown in Fig. C.1 in the Appendix.
The phased RVs and their residuals around the best fit are
shown in Fig. 3. The abscissa values of phase-folded plot are de-
termined by computing the difference between each Julian date
and the epoch of the first RV observation, and then computing
the remainder of the quotient of this difference with the orbital
period. The planet candidate GJ 3779 b has a minimum mass
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of 8.0 ± 0.5 M⊕ orbiting at a semi-major axis of 0.026 au, much
closer to the host star than the conservative habitable-zone lim-
its (0.094–0.184 au, Kopparapu et al. 2013, 2014). The results
from best-fit and MCMC analyses all agree within the uncer-
tainties. The posterior distributions show Gaussian profiles and
peak close the best-fit values from Table 2.
Finally, using the photometric time series data, we looked for
the possibility that GJ 3779 b transits its host star. After detrend-
ing and flattening, no significant peaks were found in the Box-
fitting Least Squares (BLS) periodogram (Kovács et al. 2002).
Nevertheless, we shifted the observations to the predicted sec-
ondary transit following Kane et al. (2009) and phase-folded the
light curve to the 3.023 d period of the planet. We did not find any
hints of transits, as shown in Fig. 4. However, since the radius of
the planet can be between 1–3 R⊕ depending on the volatile con-
tent, the depth of a hypothetical transit could be between 0.1–
1.0%. In addition, since the expected duration of the transit is
approximately one hour, the uncertainties of the transit window
are big and there are gaps in the phase-folded photometric data,
there could still be a chance that the transit was missed or hid-
den in the noise of the MEarth data. Therefore, we conclude that
more data would be required to rule out completely the possibil-
ity that GJ 3779 b transits its host star.
4.2. GJ 1265 b
The same approach as for the previous system has been applied
for the RV analysis of GJ 1265. The first three panels of Fig. 5
show the GLS periodograms for the CARMENES, HARPS, and
combined (CARMENES+HARPS) radial velocities. A promi-
nent single peak at f = 0.2739 d−1 (P = 3.651 d) and its cor-
responding alias at 1 d−1 − f (Fig. A.1, right panel) can be seen
in the CARMENES dataset. Even though the HARPS measure-
ments are not sufficient and too spread in time to detect the short-
period signal in the GLS, when combined with the CARMENES
radial velocities, the aforementioned peak increases in signifi-
cance from FAP = 2.1 × 10−29 using only CARMENES data
to FAP = 1.7 × 10−32 adding the HARPS RVs, also improving
the frequency resolution. The nature of the peak at 1 d−1 − f has
been analyzed in the same way as in Sect. 4.1, concluding that
it is an alias of the true Keplerian signal. Fitting a sinusoid at
3.651 d, the GLS of the residuals (Fig. 5d) exhibits some power
at f < 0.012 d−1 (P > 83.3 d), which is compatible with the
stellar variability seen in the K2 photometry (Fig. 1) and the pre-
dicted rotational period derived in Sect. 2.
In the periodogram analysis of the activity indicators, no re-
markable peaks have been found at the frequency of the radial
velocity signal or the rotational period of the star. However, fol-
lowing the procedure explained in Sect. 4.1, we checked the
nature of the power at ∼ 5 d in the CRX. Like in the previ-
ous case, no significant correlation have been found between the
RVs and the CRX in the CARMENES VIS data (Fig. B.1, right
panel), neither between HARPS RVs and the CCF parameters
or Hα. Gathering all the evidence, we conclude that the periodic
signal found in the CARMENES RVs can only be due to the
star’s reflex motion caused by a planetary companion. Therefore,
we took the RVs GLS periodogram peak as initial period guess
to fit a Keplerian orbit to the combined RV dataset using the
Levenberg-Marquardt method. The best-fit Keplerian orbital pa-
rameters and 1σ uncertainties of the planet candidate GJ 1265 b
are listed in Table 2, with their corresponding MCMC analysis
as explained in Sect. 4.1 shown in Fig. C.2.
Combined phase-folded RVs together with their best-fit are
depicted in Fig. 6. The rms around the best-fit is of 3.0 m s−1 and
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Fig. 5. GLS periodograms for GJ 1265 CARMENES (a), HARPS (b),
and combined CARMENES+HARPS (c) data. Panel d shows the resid-
uals after removing the prominent peak at f = 0.2739 d−1 (P = 3.651 d),
marked in red. The blue shaded area depicts the excluded planetary re-
gion due to stellar variability as discussed in Sect. 3. Panels e–j and
horizontal lines are same as Fig. 2.
8.3 m s−1 for the CARMENES and HARPS RVs, respectively,
which corresponds to 1.5σ and 1.2σ given their internal RV un-
certainties. The planet orbiting around the M dwarf star GJ 1265
shows similar properties as the one presented in Sect. 4.1, with a
minimum mass of 7.4 ± 0.5 M⊕ in a 3.651 d low-eccentricity or-
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Fig. 6. CARMENES (orange) and HARPS (green) radial velocities and
residuals phase-folded to the best Keplerian fit consistent with a 3.651 d
period planet around GJ 1265.
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Fig. 7. Phase-folded light curve to the 3.651 d planet period of the K2
photometric data for GJ 1265. The gray shaded area marks the expected
transit duration. The central time of the expected transit is also marked
with a vertical bar.
bit at a semi-major axis of 0.026 au. The MCMC analysis agrees
with the best-fit results within the errors.
As mentioned in Sect. 3, GJ 1265 was observed by the K2
space mission during its Campaign 3. Using this photometry
information, we analyzed the light curve to look not only for
periodic signals associated to the rotation of the star, but also
for planetary transits. After removing the photometric variation
caused by the rotation of the star, no further signals were found
in the BLS periodogram. Nonetheless, we phase-folded the pho-
tometric data to the radial velocity signal at 3.651 d to look for
possible transits, but we found none at the period of the planet,
as shown in Fig. 7.
Table 2. Keplerian orbital parameters and 1σ uncertainties of the planet
candidates.
Parameter Best-fit MCMC
GJ 3779 b
K [m s−1] 8.61± 0.40 8.62+0.39−0.39
P [d] 3.0232± 0.0013 3.0232+0.0004−0.0004
e 0.07± 0.05 0.06+0.05−0.06
ω [deg] 225± 42 231+42−54
M [deg] 339± 41 333+52−41
γVIS [m s−1] 0.85± 0.52 0.86+0.30−0.29
σjitt,VIS [m s−1] 2.2 (fixed) 2.19+0.29−0.29
mp sin i [M⊕] 8.0± 0.5
a [au] 0.026± 0.001
GJ 1265 b
K [m s−1] 9.89± 0.47 9.82+0.51−0.52
P [d] 3.6511± 0.0012 3.6511+0.0001−0.0001
e 0.04 ± 0.04 0.06+0.04−0.06
ω [deg] 282± 72 293+24−25
M [deg] 19± 74 9+30−27
γVIS [m s−1] 1.28± 0.57 1.25+0.37−0.38
γHARPS [m s−1] 4.74± 1.80 4.96+1.63−1.46
σjitt,VIS [m s−1] 2.4 (fixed) 2.40+0.37−0.35
σjitt,HARPS [m s−1] 3.2 (fixed) 3.23+2.39−2.10
mp sin i [M⊕] 7.4± 0.5
a [au] 0.026± 0.001
5. Discussion and summary
The results from the radial velocity analysis reveal two very sim-
ilar planets orbiting very similar M dwarfs. Not only do the stars
exhibit comparable photospheric and physical parameters, but
also long rotational periods. Mid-type slow-rotators are consid-
ered to be less magnetically active than their late-type or rapid-
rotator counterparts (West et al. 2015), which agrees with the
absence of periodic signals in the photospheric spectral indica-
tors (Figs. 2 and 5). The planetary candidates are both orbiting
at a semi-major axes of 0.026 au with periods of the order of 3 d
and super-Earth-like minimum masses of 7–8 M⊕. The MCMC
analyses reveal that the derived eccentricities of GJ 3779 b and
GJ 1265 b are compatible with circular orbits, which is predicted
by orbital evolution models for such short-period planets.
Mass determination for Earth-size and super-Earth planets
around M dwarfs is very challenging, and there is a limited num-
ber of systems similar to the ones presented here. Only eigh-
teen planetary systems – GJ 54.1 (Astudillo-Defru et al. 2017a),
GJ 1132 (Berta-Thompson et al. 2015), GJ 1214 (Charbonneau
et al. 2009), GJ 176 (Forveille et al. 2009), GJ 273 (Astudillo-
Defru et al. 2017b), GJ 3138 (Astudillo-Defru et al. 2017b),
GJ 3323 (Astudillo-Defru et al. 2017b), GJ 3634 (Bonfils et al.
2011), GJ 3942 (Perger et al. 2017), GJ 3998 (Affer et al. 2016),
GJ 433 (Bonfils et al. 2013), GJ 447 (Bonfils et al. 2018), GJ 536
(Suárez Mascareño et al. 2017), GJ 581 (Bonfils et al. 2005),
GJ 628 (Wright et al. 2016), GJ 676 A (Anglada-Escudé &
Tuomi 2012), GJ 667 C (Bonfils et al. 2013), GJ 876 (Rivera
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Fig. 8. The mass period diagram of all super-Earth planets, with masses determined from RVs or TTVs, orbiting mid- and late-type M dwarfs
(left) and for all M dwarfs (right) taken from the NASA Exoplanet Archive as May 2018 (https://exoplanetarchive.ipac.caltech.edu).
Single- and multi-planet systems are drawn with circles and triangles, respectively. The colorbar indicates the effective temperature of the host
star.
et al. 2005) – have masses derived from radial velocity measure-
ments. Furthermore, the TRAPPIST-1 system was detected by
transit search and the planet’s dynamical masses have been in-
ferred from transit timing variations (Gillon et al. 2017; Grimm
et al. 2018).
The mass-period parameter space of all known M dwarf
planets with both parameters well-determined is shown in Fig. 8.
The left panel shows the planets orbiting mid- and late-type M
stars, while the right panel also includes those around early-
type M dwarfs. The diagrams exhibit a bimodal distribution that
resembles the one found in planetary radius using Kepler data
mainly for solar-like stars (Fulton et al. 2017; Fulton & Petigura
2018), but also confirmed for validated and well-characterized
transiting planets around M dwarfs (Hirano et al. 2018).
It is also noticeable how short-period Earth-like planets in
the range of 0.5–2 M⊕ have been mostly found in multiple sys-
tems (triangle symbols), while in the range of 5–8 M⊕, eight out
of ten planets have not been found to have further planetary com-
panions. Also striking is the lack of planets in the range of 2–
5 M⊕ with orbital periods shorter than 10 d around mid- and late-
type M stars. This raises questions about their formation process.
Is it possible that super-Earth planets around M dwarfs prevent
the formation of smaller counterparts, or are they formed by ag-
gregation of smaller, Earth-size planets? Is it dependent on the
mass of the host star?
The sample of known planets with accurate mass and ra-
dius determinations around M dwarfs is still too small to address
with statistical confidence the validity of such distribution and its
connection with planet multiplicity. Ground-based searches such
as the CARMENES GTO program among others, together with
planet detections around M dwarfs over the next few years from
TESS (Ricker et al. 2014), may provide insight into this issue.
In summary, we report on the discovery of two short-period
super-Earth like planets orbiting the low mass stars GJ 3779 and
GJ 1265. They are the least massive planets discovered by the
CARMENES search for exoplanets around M dwarfs to date.
The CARMENES visible Doppler measurements reveal a plan-
etary companion with a minimum mass of 8.0 M⊕ on a 3.023 d
orbit around GJ 3779, and a planet of 7.4 M⊕ on a 3.651 d or-
bit around GJ 1265. Aside the periodic signals at around 95 d
associated to rotation, the host stars do not show any evidence
of RV-induced variations due to activity at the planet periods.
The planets do not transit their parent stars, and they seem to
belong to a population of short-period single planets around M
stars with masses between 5–8 M⊕ .
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Fig. A.1. Extended GLS periodograms for GJ 3779 (left) and GJ 1265 (right) covering the full frequency range. The magnitudes and the format
represented are the same as in Figs. 2 and 5.
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Fig. B.1. CARMENES VIS radial velocities against the chromatic index (CRX) for GJ 3779 (left) and GJ 1265 (right). The slopes of each linear
fit are consistent with zero within the errors. Besides, if there is activity-induced correlation, then the slope is usually negative (Tal-Or et al. 2018).
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Fig. C.1. MCMC results using the CARMENES RVs obtained for GJ 3779. Each panel contains approximately 40 000 Keplerian samples. The
upper panels of the corner plot show the probability density distributions of each orbital parameter. The vertical dashed lines indicate the mean
and 1σ uncertainties of the fitted parameters. The rest of the panels show the dependencies between all the orbital elements in the parameter space.
Black contours are drawn to improve the visualization of the two-dimensional histograms. The distributions agree within the errors with the best-fit
values from Table 2.
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Fig. C.2. MCMC results using CARMENES and HARPS datasets obtained for GJ 1265. Each panel contains approximately 40 000 Keplerian
samples. The quantities represented and the format of the plot are the same as in Fig. C.1. The distributions agree within the errors with the best-fit
values from Table 2.
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Table D.1. Radial velocities and formal uncertainties of GJ 3779.
BJD RV σRV Instrument
[m s−1] [m s−1]
2457489.5644 -4.64 2.16 CARMENES
2457499.5044 11.61 3.07 CARMENES
2457509.5092 6.23 2.04 CARMENES
2457509.5235 8.86 1.98 CARMENES
2457531.4218 -9.04 2.65 CARMENES
2457564.4277 -5.07 1.86 CARMENES
2457802.6071 4.92 1.55 CARMENES
2457823.5931 10.35 1.44 CARMENES
2457852.5244 -4.31 1.43 CARMENES
2457855.5366 -5.14 1.29 CARMENES
2457861.5292 -7.43 1.42 CARMENES
2457876.4943 -10.04 1.53 CARMENES
2457880.4519 3.48 1.57 CARMENES
2457893.5137 6.20 1.46 CARMENES
2457897.3854 -3.26 1.98 CARMENES
2457901.3944 4.70 2.01 CARMENES
2457904.4598 10.91 2.06 CARMENES
2457907.3791 3.60 1.32 CARMENES
2457907.4919 5.14 1.49 CARMENES
2457909.4002 -2.82 1.90 CARMENES
2457909.5302 -6.66 2.06 CARMENES
2457910.3675 4.87 2.13 CARMENES
2457910.4997 3.33 2.30 CARMENES
2457911.4130 10.84 1.43 CARMENES
2457912.3887 -0.64 1.79 CARMENES
2457912.5238 -5.31 1.79 CARMENES
2457914.4130 12.13 1.48 CARMENES
2457915.3767 1.32 1.59 CARMENES
2457915.5058 -8.53 2.28 CARMENES
2457916.4066 6.56 2.06 CARMENES
2457918.4216 -4.66 2.05 CARMENES
2457919.4062 -1.36 2.32 CARMENES
2457920.5033 8.98 2.24 CARMENES
2457921.4084 -7.66 1.51 CARMENES
2457922.4167 2.78 1.68 CARMENES
2457924.4050 -3.96 1.61 CARMENES
2457924.4923 -5.97 1.78 CARMENES
2457964.3896 -7.97 1.23 CARMENES
2458095.6918 5.88 1.41 CARMENES
2458110.7024 9.94 1.61 CARMENES
2458112.7089 -3.26 1.56 CARMENES
2458117.7164 -5.50 1.63 CARMENES
2458121.7006 -6.82 1.36 CARMENES
2458122.6749 9.04 1.75 CARMENES
2458123.7163 -2.95 1.60 CARMENES
2458134.6700 6.41 1.66 CARMENES
2458135.6433 0.33 2.15 CARMENES
2458136.6856 -6.67 1.48 CARMENES
2458139.7337 -7.64 1.56 CARMENES
2458140.5828 4.70 1.51 CARMENES
2458140.7183 3.34 1.45 CARMENES
2458141.6299 -1.45 1.19 CARMENES
2458142.6556 -8.41 1.62 CARMENES
2458149.5716 5.82 1.97 CARMENES
2458161.6173 11.88 2.42 CARMENES
2458166.7462 -4.45 1.49 CARMENES
2458172.6033 -10.70 1.81 CARMENES
2458172.6903 -7.84 1.71 CARMENES
Table D.2. Table D.1 (cont.).
BJD RV σRV Instrument
[m s−1] [m s−1]
2458200.6236 3.23 2.15 CARMENES
2458205.5444 -3.21 1.57 CARMENES
2458206.6160 1.81 2.35 CARMENES
2458209.5506 -0.84 1.44 CARMENES
2458212.5382 2.94 2.03 CARMENES
2458213.5696 10.15 1.80 CARMENES
2458215.4719 -1.02 1.63 CARMENES
2458236.4100 -7.68 1.60 CARMENES
2458237.4310 7.87 2.78 CARMENES
2458238.5670 -3.29 1.73 CARMENES
2458244.5726 -4.22 1.70 CARMENES
2458245.5792 -7.73 2.03 CARMENES
2458247.6112 -6.64 2.37 CARMENES
2458260.4744 -5.43 1.95 CARMENES
2458261.3586 7.55 1.55 CARMENES
2458261.5495 8.76 1.84 CARMENES
2458262.5760 9.40 5.68 CARMENES
2458263.3930 -4.66 2.22 CARMENES
2458264.3726 9.52 1.70 CARMENES
2458264.4797 8.94 1.59 CARMENES
2458265.4046 4.58 1.62 CARMENES
2458269.5062 -10.23 1.60 CARMENES
2458270.4471 7.90 2.45 CARMENES
2458271.4304 4.56 1.65 CARMENES
2458273.4410 4.49 1.56 CARMENES
2458277.4696 4.74 1.79 CARMENES
2458280.4016 7.11 2.41 CARMENES
2458284.3935 -7.05 1.66 CARMENES
2458284.4884 -6.99 1.76 CARMENES
2458289.3742 5.97 1.59 CARMENES
2458290.4713 -10.94 1.63 CARMENES
2458291.3994 1.05 1.38 CARMENES
2458292.3925 6.50 1.78 CARMENES
2458293.3704 -8.21 1.50 CARMENES
2458294.4124 1.90 2.09 CARMENES
2458295.3744 6.93 1.34 CARMENES
2458296.4807 -15.05 2.08 CARMENES
2458297.4669 1.63 1.82 CARMENES
2458299.3713 -11.41 1.67 CARMENES
2458300.4504 -0.83 2.08 CARMENES
2458301.4487 3.09 1.70 CARMENES
2458304.4497 8.13 3.38 CARMENES
2458305.3923 -8.71 1.58 CARMENES
2458306.4382 -0.61 1.80 CARMENES
2458307.4395 5.35 2.08 CARMENES
2458309.3646 -4.88 2.28 CARMENES
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Table D.3. Radial velocities and formal uncertainties of GJ 1265.
BJD RV σRV Instrument
[m s−1] [m s−1]
2453203.8148 6.63 4.19 HARPS
2453339.5473 13.82 3.10 HARPS
2454052.5352 0.13 3.60 HARPS
2454054.5746 11.73 3.14 HARPS
2455517.5424 1.49 2.97 HARPS
2456083.8528 -14.76 6.33 HARPS
2456084.9239 11.57 8.04 HARPS
2456094.9279 22.31 10.07 HARPS
2456096.9294 2.23 6.12 HARPS
2456098.9380 9.55 5.83 HARPS
2456119.8704 -5.30 5.63 HARPS
2457569.6589 -7.17 2.62 CARMENES
2457586.6559 -0.79 2.20 CARMENES
2457594.6092 -11.46 2.03 CARMENES
2457607.5732 13.19 1.73 CARMENES
2457642.4868 -6.64 1.73 CARMENES
2457650.4998 2.69 1.80 CARMENES
2457689.3382 2.41 1.35 CARMENES
2457949.6208 0.14 2.06 CARMENES
2457976.5635 11.32 2.23 CARMENES
2457979.5600 9.09 1.76 CARMENES
2457997.5121 3.24 1.56 CARMENES
2457999.5468 -6.12 1.58 CARMENES
2458000.4715 -8.30 2.15 CARMENES
2458007.4525 -9.53 1.60 CARMENES
2458008.4627 4.27 1.45 CARMENES
2458026.3722 -0.87 1.66 CARMENES
2458032.3912 -2.98 2.06 CARMENES
2458033.4096 -6.56 2.06 CARMENES
2458034.3806 13.74 2.16 CARMENES
2458055.3079 -3.49 1.59 CARMENES
2458058.3441 -7.09 1.45 CARMENES
2458059.3263 1.91 1.30 CARMENES
2458060.3258 6.08 2.03 CARMENES
2458065.2734 -2.05 1.63 CARMENES
2458065.3012 -0.56 1.65 CARMENES
2458065.3241 1.06 1.81 CARMENES
2458066.2825 -8.91 2.06 CARMENES
2458066.3077 -9.04 2.02 CARMENES
2458066.3313 -9.89 2.40 CARMENES
2458074.2868 5.03 1.74 CARMENES
2458074.3421 3.92 1.65 CARMENES
2458079.2639 4.27 1.62 CARMENES
2458080.2675 -8.84 1.46 CARMENES
2458081.2525 -1.88 1.63 CARMENES
2458082.2639 9.78 1.74 CARMENES
2458095.2594 -5.00 1.25 CARMENES
2458104.2516 12.47 3.15 CARMENES
2458295.6553 -2.78 1.97 CARMENES
2458296.6583 5.03 2.83 CARMENES
2458299.6339 -4.34 2.56 CARMENES
2458304.6624 11.82 2.58 CARMENES
2458305.6540 7.90 1.82 CARMENES
2458306.6497 -2.50 3.34 CARMENES
2458308.6492 13.91 1.56 CARMENES
2458309.6633 1.47 2.41 CARMENES
2458310.6382 -7.39 2.21 CARMENES
2458313.6678 -4.34 1.52 CARMENES
Table D.4. Table D.3 (cont.).
BJD RV σRV Instrument
[m s−1] [m s−1]
2458314.6416 -3.96 4.18 CARMENES
2458315.6388 11.16 3.06 CARMENES
2458316.6249 7.91 2.09 CARMENES
2458317.5689 -3.55 3.25 CARMENES
2458318.5972 4.14 2.83 CARMENES
2458320.5882 4.90 2.96 CARMENES
2458321.6134 -4.65 3.26 CARMENES
2458322.5516 4.91 1.70 CARMENES
2458322.6343 7.46 1.70 CARMENES
2458324.5823 -4.92 1.90 CARMENES
2458324.6571 -7.53 2.08 CARMENES
2458326.5556 9.01 1.77 CARMENES
2458326.6511 8.92 1.87 CARMENES
2458327.5609 4.04 1.71 CARMENES
2458331.5362 3.68 2.66 CARMENES
2458332.5745 -7.43 1.62 CARMENES
2458333.5527 9.79 1.72 CARMENES
2458334.5385 11.28 2.03 CARMENES
2458334.6273 9.74 1.92 CARMENES
2458335.5159 -4.20 2.20 CARMENES
2458337.5800 12.67 1.88 CARMENES
2458338.5832 6.53 1.97 CARMENES
2458339.6139 -2.79 1.99 CARMENES
2458340.5036 5.18 1.80 CARMENES
2458340.5650 3.14 1.95 CARMENES
2458341.5601 14.39 2.31 CARMENES
2458341.6501 13.03 2.22 CARMENES
2458342.5160 1.33 1.64 CARMENES
2458342.6283 -3.33 1.57 CARMENES
2458343.5361 -5.79 1.61 CARMENES
2458343.6212 -3.13 1.92 CARMENES
2458345.5215 9.76 1.71 CARMENES
2458345.6206 9.12 1.47 CARMENES
2458346.5006 -4.58 1.46 CARMENES
2458347.6224 2.83 2.69 CARMENES
2458348.4860 10.76 1.64 CARMENES
2458348.6300 15.90 1.70 CARMENES
2458350.4669 -6.26 1.78 CARMENES
2458350.5852 -6.23 2.53 CARMENES
2458351.4821 -3.44 1.80 CARMENES
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